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An hydrodynamic vortex pattern occurs when an electric field, exceeding a threshold value, is applied parallel to the surfaces of a thin nematic layer having two free surfaces [1] [2] [3] . The free layer is obtained by suspending a nematic drop on a rectangular frame made of four wires : two opposite wires are conducting, whilst the others are insulating. The electric voltage is applied between the conducting wires (long sides of the rectangle) in such a way to generate an electric field parallel to the free surfaces. The vortex pattern consists of a periodical series of adjacent vortices with average vorticity perpendicular to the free surfaces (Fig. lc) . The vortex mode (V.M.) occurs both in the anisotropic (Fig. le) and isotropic phase (Fig. lf) , without important variations near the isotropic-anisotropic transition temperature. Therefore the V.M. cannot be interpreted in terms of the anisotropy of the nematic [4] . In a previous paper [3] we have shown that also the charge injection from electrodes [5] cannot explain our experimental results.
In this paper we study a peculiar «inversion effect » that occurs when a sequence of voltage pulses is applied to the nematic layer. This effect can be interpreted in terms of the relaxation mechanisms of electric space charges and of the hydrodynamic relaxation of the layer. 1 . Experiment. -All our measurements were performed on homeotropic free layers of MBBA [6] . The Figure la and figure le show the vortex pattern when the layer is observed between crossed polarizers or whithout polarizers, respectively. The pattern in figure la (crossed polarizers) is due to the tilt of the director induced by the hydrodynamic flow. The pattern in figure le (without polarizers) is caused by two simultaneous effects : a) the spatial variation of the refractive index due to the nonuniform orientation of the director; b) the nonuniformity of the thickness of the layer produced by the hydrodynamic flow.
Both these effects generate a diffraction of the transmitted light. We remark that the latter mechanism does not depend on the nematic anisotropy, and in fact we also observe the image of the V.M. in isotropic phase (Fig. 1/) . (Fig. 2b) , we find that the flow inversion occurs always if 0 To 7~ where T: '" TR within the experimental accuracy. If To &#x3E; TR, we observe the random behaviour of the point iii).
The times T ;, TR, 7~ depend on the temperature and on the pulse amplitude. Figure 3 shows the dependence of 7~ on the pulse amplitude, whilst figure 4 shows the dependence of Ti on the temperature. We We notice that the measured value of T is of the order of the typical expected values of the director relaxation time id [7] and of the vorticity relaxation time tv [8] . In fact where }'1 is a viscosity coefficient ( ~ 0.7 poise), k is an average elastic constant ( ~ 0.6 x 10*~), ~ is the average thickness of the layer (= 3 ~m), d is the distance between the conducting wires (= 0.5 mm) and v is an average cinematic viscosity coefficient ( ~ 0.2 poise). If we observe the V.M. without polarizers (Fig. 1~) (Fig. 4) . , However a more detailed theoretical analysis is necessary in order to explain all the experimental observations. This analysis is now in progress in our laboratory.
